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DEPARTMENT  OF  HEALTH, 
EDUCATION,  AND  WELFARE 
Food  and  Drug  Administration 
[  21  CFR  Part  1040  ] 

LASER  PRODUCTS 
Proposed  Performance  Standard 

Pursuant  to  authority  of  the  Public 
Health  Service  Act  as  amended  by  the 
Radiation  Control  for  Health  and  Safety 
Act  of  1968  (Public  Law  90-602,  42  U.S.C. 
263b  et  seq.),  notice  is  hereby  given  of  a 
proposal  to  amend  Chapter  1  of  Title  21 
of  the  Code  of  Federal  Regulations  by 
adding  a  new  Part  1040  to  the  radiologi¬ 
cal  health  regulations  (formerly  Part 
278,  recodified  in  the  Federal  Register 
of  October  15,  1973  (38  FR  28623) ),  and 
prescribing  performance  standards  for 
laser  products  in  new  §§  1040.10  and 
1040.11.  A  laser  product  may  consist  of  a 
single  laser  with  or  without  a  power  sup¬ 
ply,  or  may  incorporate  one  or  more  las¬ 
ers  in  a  complex  optical,  electrical,  or 
mechanical  system.  Typically,  laser 
products  are  used  for  the  demonstration 
of  physical  and  optical  properties;  trans¬ 
fer  of  intense  levels  of  energy  to  mate¬ 
rial;  cutting  and  driUing;  reading,  stor¬ 
age,  transmission,  and  display  of  infor¬ 
mation;  etc.  Such  systems  have  found 
considerable  application  in  industry,  re¬ 
search,  education,  and  medicine. 

The  prcHJOsed  radiation  performance 
standard  would  be  applicable  to  products 
which  constitute  or  incorporate  a  laser 
or  laser  system,  and  which  are  manufac¬ 
tured  or  assembled  on  or  after  the  effec¬ 
tive  date  of  the  standard.  A  laser  system 
includes  a  laser  in  combination  with  a 
laser  energy  source.  Under  the  standard, 
the  manufacturer  of  a  complete  laser 
product  or  of  components  designed  for 
use  in  specific  combinations  making  up 
a  unique  laser  product  would  be  required 
to  certify  that  each  such  laser  piquet 
or  specific  combination  of  components 
complies  with  all  of  the  requirements  of 
the  standard.  Likewise,  a  person  who  is 
engaged  in  the  business  of  supplying  or 
assembling  components  of  laser  products 
and  who  specifically  recommends  or  in¬ 
stalls  a  unique  combination  of  compo¬ 
nents  constituting  a  laser  or  laser  sys¬ 
tem  must  certify  that  the  resulting  laser 
product  complies  with  the  standard.  The 
modification  of  any  previously  certified 
laser  product  with  respect  to  radiation 
safety  by  a  persem  engaged  in  the  busi¬ 
ness  of  such  modification  is  considered 
“manufacturing”  under  the  act,  and  the 
product  must  be  recertified  as  prescribed 
in  §  1040.10(i) .  However,  laser  products 
which  are  sold  to  other  manufacturers 
for  use  as  components  of  electronic  prod¬ 
ucts  to  be  introduced  into  commerce 
would  not  be  subject  to  the  requirements 
of  the  proposed  standard. 

There  is  increasingly  widespread  use 
of  a  growing  variety  of  commercial  laser 
products  in  environments  ranging  from 
restricted  industrial  locations  to  com¬ 
pletely  unrestricted  public  areas.  Such 
products  pose  varying  degrees  of  radia¬ 
tion  hazards  to  persons  in  these  environ¬ 
ments.  The  hazard  depends  upon  the 
type  and  magnitude  of  laser  radiation 


which  the  products  produce  and  the  par¬ 
ticular  fimctlon  or  operation  which  they 
are  intended  to  perform.  Serious  radia¬ 
tion  injuries  associated  with  accidental 
exposure  to  direct  or  reflected  laser 
beams  have  been  reported  to  the  Food 
and  Drug  Administration.  Surveys  of 
laser  products  in  high  schools,  colleges 
and  industrial  installations  also  Indicate 
the  need  for  additional  protective  fea¬ 
tures  on  laser  products,  liiis  stondard  is 
intended  to  assure  adequate  warning  to 
individuals  of  the  hazards  associated 
with  accessible  radiation  from  laser 
products  and  to  reduce  tlie  possibility  of 
injury  by  minimizing  umiecessary  acces¬ 
sible  radiation.  This  is  achieved  by 
means  of  requirements  providing  for  ad¬ 
equate  identification  of  radiation  haz¬ 
ards  through  labels  and  instructions, 
containment  of  unnecessary  radiation, 
and  protective  features  which  will  give 
the  operator  improved  control  of  the  ra¬ 
diation.  While  the  proposed  performance 
standard  cannot  regulate  the  manner  in 
which  laser  products  are  actually  used, 
it  establishes  a  basis  for  adoption  of  uni¬ 
form  use  controls  by  State  and  FWeral 
agencies. 

The  proposed  performance  standard 
has  been  reviewed  on  three  separate  oc¬ 
casions  by  the  Technical  Electronic 
Product  Radiation  Safety  Standards 
Committee,  a  statutory  committee  which 
by  law  must  be  consulted  prior  to  the 
promulgation  of  electronic  product  per¬ 
formance  standards  established  under 
Public  Law  90-602.  More  than  50  experts 
in  the  many  facets  of  ultraviolet,  visible 
and  infrared  light  bioeffects  were  invited 
to  submit  written  comments  on  the  bio¬ 
logical  basis  of  the  proposed  standard. 
Discussions  were  held  with  representa¬ 
tives  of  laser  product  manufacturers  to 
discuss  added  features  which  would  pro¬ 
vide  improved  protection  against  radia¬ 
tion  from  laser  products  and  at  the  same 
time  be  technically  feasible.  In  addition, 
representatives  of  radiation  control  and 
public  health  agencies,  consumer  groups, 
and  others  have  participated  in  these 
discussions  and  submitted  comments  on 
preliminary  drafts  of  the  proposed  stand¬ 
ard.  The  Bureau  of  Radiological  Health 
of  the  Food  and  Drug  Administration 
has  also  worked  very  closely  with  repre¬ 
sentatives  of  the  American  National 
Standards  Institute’s  Z-136  Committee 
on  the  Safe  Use  of  Lasers  in  the  develop¬ 
ment  of  the  standard.  Consideration  has 
been  given  to  other  currently  recognized 
national  and  international  radiation 
protection  guidelines,  to  State  regula¬ 
tions,  and  to  the  lat^t  available  scien¬ 
tific  and  medical  data  with  respect  to  the 
hazards  of  electronic  product  radiation. 
In  addition,  original  research  and  testing 
were  carried  out  by  the  Bureau  of  Radio¬ 
logical  Health.  The  proposed  standard 
represents  the  cumulative  result  of  these 
efforts. 

Because  of  the  great  variety  of  com¬ 
mercial  laser  products,  the  proposed  per¬ 
formance  standard  prescribes  appropri¬ 
ately  differing  requirements  for  different 
kinds  of  laser  products.  This  is  accom¬ 
plished  through  the  product  classifica¬ 


tion  provisions  of  §  1040.10(c) ,  which  are 
based  upon  varjdng  degrees  of  biological 
hazard  from  accessible  laser  radiation.  A 
range  of  appropriate  general  provisions 
for  all  laser  products  based  upon  their 
respective  classes  is  contained  in  §1040.10 
(f),  (g),  and  (h)  pertaining  to  opera¬ 
tional,  labeling  and  informational  re¬ 
quirements.  Section  1040.11  then  adds 
special  requirements  which  laser  prod¬ 
ucts  designed  to  perform  certain  specific 
functions  are  required  to  meet  in  addi¬ 
tion  to  the  general  requirements  for  their 
particular  class. 

The  classification  provisions  establish 
four  different  classes  of  laser  products  in 
terms  of  accessible  emission  limits.  These 
limits  are  based  upon  a  graded  risk  of 
biological  damage  from  laser  radiation. 
Laser  products  are  classified  on  the  basis 
of  the  highest  level  of  laser  radiation  to 
which  access  by  any  part  of  the  human 
body  or  by  an  object  of  specified  dimen¬ 
sions  is  possible.  Accessible  laser  radia¬ 
tion  of  Class  I  laiser  products  is  at  levels 
at  which  biological  damage  has  not 
been  established.  Accessible  laser  radia¬ 
tion  of  Class  n  laser  products  is  at 
levels  of  visible  laser  radiation  at  which 
eye  damage  from  chronic  exposure  is 
possible.  Accessible  laser  radiation  of 
Class  III  laser  products  is  at  levels  at 
which  biological  damage  to  human  tissue 
is  possible  from  acute  direct  exposure. 
Accessible  laser  radiation  of  Class  IV 
laser  products  is  at  levels  at  which  bio¬ 
logical  damage  is  possible  from  acute  di¬ 
rect  or  diffuse  exposure.  Accessible  emis¬ 
sion  limits  of  laser  radiation  for  each 
class  are  provided  in  §  1040.10(d)  Table  I, 
and  methods  of  determination  and  mea¬ 
surement  of  emission  levels  are  given  in 
§  1040.10  (d)  and  (e). 

The  operational  requirements  in 
§  1040.10(f)  (1)  and  (2)  for  protective 
housing  and  safety  interlocks  would  limit 
the  highest  accessible  emission  level  of 
laser  radiation  from  a  laser  product.  The 
limitations  prescribed  would  depend 
upon  the  extent  of  access  to  laser  radia¬ 
tion  required  to  ijerform  the  product’s 
intended  function.  The  protective  hous¬ 
ing  and  the  safety  interlocks  would  be 
required  to  prevent  human  access,  during 
normal  operation,  to  laser  radiation  in 
excess  of  the  accessible  emission  limit  of 
the  highest  class  of  laser  radiation  to 
which  access  is  necessary  for  the  in¬ 
tended  function  of  the  product.  Conse¬ 
quently,  each  laser  product  would  be  re¬ 
quired  to  comply  with  the  requirements 
for  the  lowest  class  of  laser  product  con¬ 
sistent  with  its  intended  function.  If  a 
portion  of  the  protective  housing  is  de¬ 
signed  to  be  removed  or  displaced  during 
normal  operation,  the  product  would 
have  to  be  classified  on  the  basis  of  the 
accessible  emission  level  in  that  configu¬ 
ration.  Where  safety  interlocks  are  re¬ 
quired  for  that  portion  of  the  protective 
housing,  but  designed  to  be  defeated  dur¬ 
ing  normal  operation,  the  product  would 
be  classified  according  to  the  accessible 
radiation  under  those  conditions.  How¬ 
ever,  the  classification  of  a  laser  product 
would  not  be  based  on  those  levels  of 
laser  radiation  that  are  accessible  solely 
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during  maintenance  or  servicing  of  the 
product. 

The  protective  housing  and  safety  in¬ 
terlock  requirements  would  provide  grad¬ 
uated  degrees  of  radiation  protection  at 
different  points  around  a  laser  product. 
These  protective  features  serve  to  pre¬ 
vent  human  access  to  radiation  in  excess 
of  each  accessible  emission  limit  at  all 
points  where  and  at  all  times  when  hu¬ 
man  access  to  radiation  exceeding  that 
limit  is  not  necessary.  Hence,  all  laser 
products,  regardless  of  their  class,  would 
be  required  to  prevent  human  access  to 
laser  and  collateral  radiation  in  excess  of 
the  lowest  accessible  emission  limit  con¬ 
sistent  with  the  intended  function  of  the 
product  at  each  surrounding  point  and 
time. 

Section  1040.10(f)  also  would  require 
fail-safe  performance  by  all  safety  inter¬ 
locks  on  the  protective  housing  of  a  laser 
product.  Those  interlocks  which  are  de¬ 
signed  to  be  Intentionally  defeated  must 
be  equipped  with  a  visible  or  audible  indi¬ 
cation  of  defeat  and  prevent  replacement 
of  the  protective  housing  while  defeated. 
Each  laser  system  except  a  Class  I  laser 
product  would  be  required  to  provide  a 
visible  or  audible  indication  when  the 
system  is  capable  of  emission  of  laser 
radiation,  and  would  incorporate  a  me¬ 
chanical  laser  beam  attenuator.  Each 
Class  m  or  IV  laser  system  would  be  re¬ 
quired  to  have  a  key-actuated  master 
control  and  a  remote  control  connector 
to  permit  easy  addition  of  external  pro¬ 
tective  barrier  interlocks  in  laser  instal¬ 
lations.  Furthermore,  all  viewing  optics 
incorporated  into  any  class  of  laser  prod¬ 
uct  must  always  attenuate  all  transmitted 
laser  and  collateral  radiation  to  levels 
less  than  or  equal  to  the  accessible  emis¬ 
sion  limits  of  Class  I.  Similarly,  each 
scanning  laser  product  would  be  required 
to  prevent  human  access  to  laser  radia¬ 
tion  in  excess  of  applicable  accessible 
emission  limits  in  the  event  of  scan 
failure. 

Forewarning  the  user  or  bystander  of 
the  presence  of  radiation  which  can  be 
hazardous  and  advising  of  evasive  ac¬ 
tions  to  be  taken  are  -of  utmost  impor¬ 
tance  in  the  proposed  requirements  of 
§  1040.10(g).  A  warning  logotype  would 
be  required  on  all  laser  products  except 
those  in  Class  I.  The  logotype  and  the 
radiation  evasion  command  combine  a 
hazard  warning,  a  statement  of  output 
specifications,  and  a  certification  declara¬ 
tion  as  required  for  the  products  by 
S  1010.2  of  this  chapter.  The  logotype  and 
evasion  command  called  for  are  depend¬ 
ent  upon  the  classification  of  the  product 
and  whether  the  radiation  is  visible 
and/or  invisible.  In  addition,  warning 
labels  would  be  required  for  laser  beam 
apertures  and  non-interlocked  or  defeat- 
ably  Interlocked  portions  of  the  protec¬ 
tive  housing  whose  removal  permits  ac¬ 
cess  to  hazardous  laser  radiation.  The 
standard  provides  that  labels  be  posi¬ 
tioned  so  as  to  preclude,  during  reading, 
access  to  laser  or  collateral  radiation 
above  the  Class  I  accessible  emission 
limits.  For  laser  products  which  are  too 
small  to  label,  the  required  warnings  may 


be  given  on  the  innermost  packaging 
container. 

Manufacturers  would  be  required  to 
provide  radiation  safety  information  pur¬ 
suant  to  S  1040.10(h).  Each  laser  product 
must  be  accompanied  by  information  in¬ 
cluding  adequate  Instructions  for  the 
safe  use,  adjustment,  and  maintenance  of 
the  product;  the  magnitude  of  certain 
critical  radiation  parameters;,  and  clear 
warnings  of  precautions  to  be  taken  to 
avoid  possible  exposure  to  hazardous 
radiation.  All  servicing  dealers  and  dis¬ 
tributors,  and  others  upon  request,  would 
be  provided  with  instructions  for  safe 
service  and  maintenance  of  the  laser 
product  including  a  schedule  of  mainte¬ 
nance  necessary  to  assure  compliance 
with  this  standard.  Catalogs,  specifica¬ 
tion  sheets  and  descriptive  brochures  per¬ 
taining  to  each  laser  product  would  be 
required  to  carry  a  legible  reproduction  of 
the  warning  logotype  to  be  affixed  to 
that  product. 

Section  1040.11  proposes  requirements 
for  laser  products  designed  to  perform 
certain  specialized  functions.  These  re¬ 
quirements  are  in  addition  to  the  gen¬ 
eral  requirements  for  the  particular 
product  class.  The  specialized  fimctions 
for  which  these  additional  requirements 
would  be  imposed  are  ones  whose  per¬ 
formance  creates  a  unique  potential  for 
human  exposure  to  hazardous  laser  radi¬ 
ation.  Specific  requirements  are  pre¬ 
scribed  for:  Medical  laser  products  de¬ 
signed  to  expose  the  living  hiunan  body 
to  laser  radiation  for  diagnostic  or  ther¬ 
apeutic  purposes;  surveying,  leveling  and 
alignment  laser  products  designed  to 
transmit  laser  raffiation  through  open 
space  for  measuring  and  positioning  pm:- 
poses;  and  demonstration  laser  products 
employing  laser  radiation  for  demon¬ 
stration  or  entertainment  display  in  rel¬ 
atively  unrestricted  areas.  The  provi¬ 
sions  for  medical  laser  products  would 
require  the  incorporation  of  a  measure¬ 
ment  system  to  permit  accurate  monitor¬ 
ing  of  emitted  laser  radiation,  along 
with  a  means  for  setting  the  laser  emis¬ 
sion  to  one  predetermined  value  that  can 
be  maintained  by  a  specified  calibration 
schedule.  The  requirements  for  survey¬ 
ing,  leveling  and  alignment  laser  prod¬ 
ucts  and  for  demonstration  laser  prod¬ 
ucts  would  impose  appropriate  upper 
limits  on  the  accessible  laser  emission 
from  such  products  consistent  with  their 
intended  function  and  the  generally  un¬ 
restricted  environments  in  which  they 
are  used. 

The  Commissioner  of  Food  and  Drugs 
proposes  to  order  that  these  amendments 
be  made  applicable  to  all  laser  products 
manufactured  or  assembled  on  or  after 
a  date  which  is  one  year  following  the 
date  of  Federal  Register  publication  of 
the  final  order. 

Therefore,  pursuant  to  provisions  of 
the  Public  Health  Service  Act  as 
amended  by  the  Radiation  Control  for 
Health  and  Safety  Act  of  1968  (sec.  358, 
82  Stat.  1177-1179;  42  U.S.C.  263f)  and 
under  authority  delegated  to  him  (21 
CFR  2.120) ,  the  Commissioner  proposes 
to  amend  Chapter  I  of  Title  21  of  the 


Code  of  Federal  Regulations  by  adding  a 
new  part  consisting  at  this  time  of  the 
following  sections: 

PART  1040— PERFORMANCE  STANDARDS 

FOR  LIGHT  EMITTING  PRODUCTS 

Sec. 

1040.10  Laser  products. 

1040.11  Special  use-group  requirements. 

Authoritt:  Sec.  358,  82  Stat.  1177-1179;  42 
U.S.C.  263f. 

§  1040.10  Laser  products. 

(a)  Applicability.  The  provisions  of 
this  section  and  §  1040.11  are  applicable 
as  specified  herein  to  all  laser  products 
manufactured  or  assembled  on  or  after 
(one  year  after  the  date  the  final  order 
is  published  in  the  Federal  Register)  . 

(b)  Definitions.  As  used  in  this  section, 
the  following  definitions  apply: 

(1)  “Accessible  emission  level”  means 
the  maximum  emission  from  a  laser 
product  of  laser  or  collateral  radiation  of 
a  specific  wavelength  and  emission  du¬ 
ration  to  which  human  access  is  possible 
at  a  particular  point  and  time,  as  pro¬ 
vided  in  paragraph  (e)  (4)  of  this 
section. 

(2)  “Accessible  emission  limit”  means 
the  maximum  accessible  emission  level 
permitted  within  a  particular  class  as 
set  forth  in  paragraphs  (c) ,  (d)  and  (e) 
of  this  section. 

(3)  “Aperture”  means  any  opening 
in  the  protective  housing  or  other  en¬ 
closure  of  a  laser  product  through  which 
laser  radiation  is  emitted,  thereby  al¬ 
lowing  human  access  to  such  laser 
radiation. 

(4)  “Aperture  stop”  means  an  open¬ 
ing  serving  to  limit  the  size  and  to  define 
the  shape  of  the  area  over  which  radiant 
power  or  energy  is  sampled  by  a  meas¬ 
urement  instrument. 

(5)  “Class  I  laser  product”  means  any 
laser  product  which  does  not  permit 
human  access  to  laser  radiation  in  excess 
of  the  accessible  emission  limits  of  Class 
I  for  any  emission  duration  less  than  or 
equal  to  the  maximum  emission  dura¬ 
tion. 

(6)  “Class  II  laser  product”  means 
any  laser  product  which: 

(i)  Permits  human  access  to  laser  ra¬ 
diation  in  excess  of  the  accessible  emis¬ 
sion  limits  of  Class  I  but  not  in  excess 
of  the  accessible  emission  limits  of  Class 
n  for  emission  durations  greater  than 
0.25  second  in  the  wavelength  range  of 
greater  than  400  nanometers  (nm) 
through  700  nm;  and, 

(ii)  Does  not  permit  human  access  to 
laser  radiation  in  excess  of  the  accessi¬ 
ble  emission  limits  of  Class  I  for  any 
other  emission  duration  or  wavelength 
range. 

(7)  “Class  III  laser  product”  means 
any  laser  product  which  permits  human 
access  to  laser  radiation  in  excess  of  the 
accessible  emission  limits  of  C?lass  I  or 
Class  n  as  applicable,  but  which  does 
not  permit  human  access  to  laser  radia¬ 
tion  in  excess  of  the  accessible  emission 
limits  of  Class  m  for  any  emission  dura- 
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tion  less  than  or  equal  to  the  maximum 
emission  duration. 

(8)  “Class  IV  laser  product”  means 
any  laser  product  which  permits  hiunan 
access  to  laser  radiation'ln  excess  of  the 
accessible  emission  limits  of  Class  m. 

(9)  “Collateral  radiation”  means  any 
electrixiic  product  radiation,  except  laser 
radiation,  emitted  by  a  laser  product  as 
a  result  of,  or  necessary  for,  the  <H)era- 
tion  of  a  laser  incorporated  into  that 
product. 

(10)  “Demonstration  laser  product” 
means  any  laser  product  manufactured, 
designed,  intended,  or  prconoted  for  pur¬ 
poses  of  demonstration,  entertainment, 
advertising  display  or  artistic  composi¬ 
tion.  The  term  “demonstraticm  laser 
product”  does  not  iqiply  to  laser  prod¬ 
ucts  which  are  designed  and  intended 
exclusively  for  other  applications  though 
they  ms^  be  used  for  demonstraticm  oi 
those  i4>pllcatkms. 

(11)  “Emission  duration”  means  the 
temporal  duratiora  of  a  pulse,  or  series  of 
pulses,  emitted  by  a  laser  product. 

(12)  “Human  access”  means  access  at 
a  particular  point  to  laser  or  collateral 
radiation  by  any  part  of  the  human  body 
or  by  an  object  as  specified  in  paragraph 
(e)  (4)  of  this  section. 

(13)  “Integrated  radiance”  means  ra¬ 
diant  energy  per  unit  area  of  a  radiating 
surface  per  unit  solid  angle  of  emission, 
expressed  in  joules  per  square  centimeter 
per  steradian  (J  cm'*  sh'*) . 

(14)  “Irradiance”  means  the  quotient 
of  the  radiant  power  incident  on  an  ele¬ 
ment  of  a  surface  by  the  area  that  ele¬ 
ment.  expressed  in  watts  per  square  cen¬ 
timeter  (W  cm**). 

15)  “Laser”  means  any  device  vdiich, 
when  coupled  with  an  appropriate  laser 
energy  sotirce,  can  produce  or  amplify 
electixxnagnetic  radiation  in  the  wave 
length  range  of  greater  than  250  nm 
through  13000  nm  primarily  by  the  proc¬ 
ess  of  controlled  stimulate  emission. 

(16)  “Laser  energy  source”  means  any 
device  intended  for  use  in  conjiinction 
with  a  laser  to  supply  energy  for  the 
operation  of  the  laser,  (general  energy 
sources  such  as  electrical  supply  mains 
or  batteries  shall  not  be  considered  to 
constitute  laser  energy  sources. 

(17)  "Laser  product”  means: 

(i)  Any  manufactured  product  which 
constitutes  or  incorporates  a  laser  or 
laser  system  and  which  is  not  sold  to 
another  manufacturer  for  use  as  a  com- 
P(ment  of  an  electronic  product  to  be  sold 
to  a  purchaser;  or, 

(li)  Any  unique  combination  of  com¬ 
ponents  designed  or  ^}ecifically  desig¬ 
nated  for  use  in  that  combination  by 
a  person  engaged  in  the  business  of  sup¬ 
plying  for  such  use  one  or  more  com¬ 
ponents  constituting  or  incorporating  a 
laser  or  laser  system;  or, 

(ill)  Any  installation  constituting  or 
InconxHwting  a  laser  or  laser  syst^n  as- 
semlrfed  by  a  person  engaged  in  the 
business  of  assembling  such  Installa¬ 


tions.  The  installation  may  include 
portions  of  the  architectural  structure 
which  may  affect  any  aspect  of  the  in¬ 
stallation’s  performance  for  which  this 
section  has  an  applicable  requirement. 

(18)  “Laser  r^ation”  means  all  elec¬ 
tromagnetic  radiation  within  the  qiec- 
tral  range  specified  in  paragrsqjh 

(b)  (15)  of  this  section  which  is  produced 
as  a  result  of  controlled  stimulated  emis¬ 
sion,  or  emitted  collinearly  with  radia¬ 
tion  so  produced. 

(19)  “Laser  system”  means  a  laser  in 
combination  with  an  appropriate  laser 
energy  source  with  or  without  additional 
incorporated  components. 

(20)  “Maximum  emission  duration” 
means  the  maximum  duration  of  re¬ 
peated,  or  continuous,  operation  of 
which  the  laser  product  is  ciq)able. 
whichever  is  greater. 

(21)  “Maximum  output”  means  that 
maximum  magnitude,  at  any  time  after 
manufacture,  of  tot^  accessible  laser 
radiation  emitted  by  a  laser  product 
over  the  full  range  of  operational 
capability. 

(22)  “Medical  laser  product”  means 
any  laser  product  designed  or  intended 
for  purposes  of  in  vivo  diagnostic  or 
therapeutic  laser  irradiation  of  any 
part  of  the  hmnan  body. 

(23)  Protective  housing”  means  those 
portions  of  a  laser  product  which  are  de¬ 
signed  to  prevent  human  access  to  laser 
and  collateral  radiation  in  excess  of  the 
prescribed  accessible  emission  limits 
under  conditions  si>ecified  in  this  section. 

(24)  “Pulse  duration”  means  the  time 
increment  measured  between  the  half¬ 
peak-power  points  at  the  leading  and 
trailing  edges  of  the  pulse. 

(25)  “Pulse  interval”  means  the  time 
duration  between  similar  points  on  two 
successive  pulses. 

(20)  “Radiance”  means  radiant  power 
per  unit  area  of  a  radiating  surface  per 
unit  solid  angle  of  emission,  expressed  in 
watts  per  square  centimeter  per  steradian 
(W  cm'*  sr’) . 

(27)  “Radiant  energy”  means  energy 
emitted,  transferred  or  received  in  the 
form  of  radiation,  expressed  in  joules 
(J). 

(28)  “Radiant  exposure”  means  the 
quotient  of  the  radiant  energy  incident 
on  an  element  of  a  surface  by  the  area 
of  that  element,  expressed  in  Joules  per 
square  centimeter  ( J  cm'*) . 

(29)  “Radiant  power”  means  power 
emitted,  transferr^  or  received  in  the. 
form  of  radiation,  expressed  in  watts 
(W). 

(30)  “Remote  control  connector” 
means  a  two-terminal  connector  which 
permits  the  connection  of  external  con¬ 
trols  placed  apart  from  other  components 
of  the  laser  product  to  prevent  human 
access  to  all  laser  and  collateral  radiation 
in  excess  of  limits  specified  in  this  sec¬ 
tion. 

(31)  “Safety  interlo(d:”  means  a  de¬ 
vice  associated  with  the  protective  hous¬ 
ing  of  a  laser  product  to  prevent  hiunan 
access  to  excessive  radiation  under  the 


conditions  specified  in  paragraph  (f)  (2) 
of  this  section. 

(32)  “Scanned  laser  radiation”  means 
laser  radiation  having  a  time-vanring 
direction  of  propragatlon  with  respect  to 
a  stationary  frame  of  reference. 

(33)  “Surveying,  leveling,  or  align¬ 
ment  laser  product”  means  a  laser  prod¬ 
uct  designed  or  intended  for  one  or  more 
of  the  following  uses: 

•  (i)  Determining  and  delineating  the 
form,  extent,  or  prosition  of  a  point,  body, 
or  area  by  taking  angular  measurement. 

(ii)  Positioning  or  adjusting  parts  in 
proper  relation  to  one  another. 

(Ui)  Defining  a  plane,  level,  elevation, 
or  straight  line. 

(34)  “Warning  logotype”  means  either 
a  logotype  as  illustrated  in  Figure  1  or 
Figiu^  2  of  paragraph  (g)  of  this  section. 

(35)  “Wavelength”  means  only  the 
pro[>agation  wavelength  in  air  of  electro¬ 
magnetic  radiation. 

(c)  Classification  of  laser  ‘products. 
Each  laser  product  shall  be  classified  on 
the  basis  of  that  combination  of  emission 
level,  emissum  duration,  and  wave¬ 
length  (s)  of  accessible  laser  radiation 
emitted  over  the  full  range  of  (H?erational 
capability  which  results,  at  any  time  af¬ 
ter  manufacture,  in  the  Ifighest  class 
specified  in  Table  I  of  paragrapdi  (d)  of 
this  section  pursuant  to  paragraphs  (d) 
and  (e)  of  this  section.  POr  purposes  of 
classification.  Cfiass  n  is  higher  than 
Class  I.  Class  in  is  higher  than  Class  tt, 
and  Class  IV  is  higher  than  Class  ttt 

(1)  .Products  toUh  multiple  beams. 
Laser  products  which  can  emit  laser 
radiation  in  two  or  more  spatially  re¬ 
solved  sets  of  wavelengths  shall  be  clas¬ 
sified  in  the  highest  class  for  the  individ¬ 
ual  sets  of  simultaneous  spatially  unre¬ 
solved  wavelengths  in  accordance  with 
paragraph  (d)  of  this  secticm. 

(2)  Products  vjith  removable  laser  sys¬ 
tems.  Any  laser  system  which  is  incorpo¬ 
rated  into  a  laser  product  and  is  c£q;)able 
without  modification  of  producing  laser 
radiati<Hi  when  removed  from  the  laser 
product,  shall  be  considered  a  laser  prod¬ 
uct  and  separately  subject  to  the  require¬ 
ments  appropriate  to  its  class.  It  shall 
be  classified  on  the  basis  of  accessible 
emission  of  laser  radiation  when  so  re¬ 
moved 

(d)  Accessible  emission  limits.  Acces¬ 
sible  emission  limits  for  laser  radiation  in 
each  class  are  ^recified  in  TTable  I  of  this 
paragraph  in  terms  of  the  factors,  k.  and 
ki,  for  different  ranges  of  wavelength  and 
emission  duration.  These  factors  are 
given  in  Table  n  of  this  paragraph,  with 
selected  numerical  values  in  Table  Ha  of 
this  paragraph,  for  various  subranges  of 
wavelength  and  emission  duration.  The 
accessible  emission  limits  in  Table  I  of 
this  paragraph  are  also  expressed  in 
terms  of  the  specific  emission  duration 
(t)  for  some  emission  duration  ranges; 
and  the  correction  factors  in  Table  n  of 
this  paragraph  are  expressed  in  terms  of 
the  specific  waveloigth  (x)  and  qiecific 
emission  duration  (t)  for  some  subranges 
of  wavelength  and  emission  duration. 
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TABLE  Ut 

SELECTED  NUMERICALSOLUrtONS  FOR  k,  AND  k2 


Wavelength 

nm 

'‘l 

t<100 

wc 

t«300 

me 

t«1000 

cac 

ftSOOD 

«e 

t^LIO.OOO 

tec 

250 

1.0 

300 

1.0 

302 

1.0 

303 

1.32 

304 

2.09 

305 

3.31 

306 

6.25 

307 

8.32 

308 

13.2 

309 

20.9 

310 

33.1 

1b 

311 

S2.S 

312 

83.2 

313 

132.0 

314 

209.0 

31S 

330.0 

400 

330.0 

401 

1.0 

SOO 

1.0 

600 

1.0 

700 

1.0 

710 

1.05 

1 

1 

1.1 

3b 

11.0 

720 

1.09 

1 

1 

2.1 

6.3 

21.0 

730 

1.14 

1 

1 

3.1 

9.3 

31.0 

740 

1.20 

1 

1.2 

4.1 

12.0 

41.0 

750 

1.25 

1 

1.5 

5.0 

15.0 

50.0 

760 

1.31 

1 

1.8 

6.0 

18.0 

60.0 

770 

1.37 

1 

2.1 

7.0 

21.0 

70.0 

780 

1.43 

1 

2.4 

8.0 

24.0 

80.0 

790 

1.50 

1 

2.7 

9.0 

27.0 

90.0 

800 

1.56 

1 

3.0 

10.0 

30.0 

100.0 

850 

1.95 

1 

3.0 

10.0 

30.0 

100.0 

800 

2.44 

1 

3.0 

10.0 

30.0 

100.0 

950 

3.05 

1 

30 

10.0 

30.0 

100.0 

1000 

3.82 

1 

3.0 

10.0 

30.0 

100.0 

1050 

4.78 

1 

3.0 

10.0 

30.0 

100.0 

1060 

5.00 

1 

3.0 

10.0 

30.0 

100.0 

1100 

5.00 

1 

3.0 

10.0 

30.0 

100.0 

1400 

5.00 

1 

1  3.0 

10.0 

30.0  ^ 

100.0 

1500 

1540 

1600 

1  13000 

1.0 

100.0* 

1.0 

1.0 

1.0 

*  The  factor  =  100.0  when  t<  10  ^  sec,  and  •=  1.0  when  t  >  10~^  sec. 


(1)  Beam  of  single  wavelength.  Laser 
radiation  of  a  single  wavelength  exceeds 
the  accessible  emission  limits  of  a  class, 
If  Its  accessible  emission  level  is  greater 
than  the  accessible  emission  limit  of  that 
class  within  any  of  the  emission  dura¬ 
tion  ranges  specified  in  Table  I  of  this 
paragraph. 

(2)  Beam  of  multiple  wavelengths  in 
same  range.  Laser  radiation,  having  two 
or  more  simultaneous  spatially  unre¬ 
solved  wavelengths  within  any  one  of  the 
wavelength  ranges  specified  in  Table  I  of 
this  paragraph,  exceeds  the  accessible 
emission  limits  of  a  class,  if  the  sum  of 
the  ratios  of  the  accessible  emission  level 
to  the  corresponding  accessible  emission 
limit  at  each  such  wavelength  is  greater 
than  imlty  for  that  combination  of  emis¬ 
sion  duration  and  wavelength  distribu¬ 
tion  which  results  in  the  maximum  sum. 

C3)  Beam  with  multiple  wavelengths 
in  different  ranges.  Laser  radiation  hav¬ 


ing  simultaneous  spatially  unresolved 
wavelengths  within  two  or  more  of  the 
wavelength  ranges  specified  in  Table  I  of 
this  i>aragraph  exceeds  the  accessible 
emission  limits  of  a  class,  if  it  exceeds  the 
applicable  limits  within  any  one  of  those 
wavelength  ranges.  This  determination  is 
made  for  each  wavelength  range  in  ac¬ 
cordance  with  paragraph  (d)  (1)  or  (2)  of 
this  section. 

(4)  Class  I  dual  limits.  Laser  radiation 
in  the  wavelength  range  of  greater  than 
400  nm  through  1400  nm  exceeds  the  ac¬ 
cessible  emission  limits  of  Class  I  if  it 
exceeds  both: 

(i)  The  Class  I  accessible  emission 
limits  for  radiant  energy  or  radiant 
power  within  any  corresponding  emis¬ 
sion  duration  range  specdfled  in  Table  I 
of  this  paragraph. 

(ii)  The  Class  I  accessible  emission 
limits  for  integrated  radiance  or  radiance 
within  any  corresponding  emission  dura¬ 


tion  range  specified  in  Table  I  of  this 
paragraph. 

(e)  Measurement  of  accessible  emis¬ 
sions — (1)  Measurement  conditions. 
Measiurements  to  determine  compliance 
with  the  requirements  of  this  section 
shall  be  made: 

(i)  Under  those  operational  conditions 
and  procedures  which  maximize  the  ac¬ 
cessible  emission  levels  including  start¬ 
up,  stabilized  operation,  and  shut-down 
of  the  laser  product. 

(ii)  With  all  controls  and  adjustments 
listed  in  the  operating  and  service  in¬ 
structions  adjusted  for  that  maximiun 
accessible  emission  level  of  laser  radia¬ 
tion  which  is  not  expected  to  be  detri¬ 
mental  to  the  functional  Integrity  of  the 
product. 

(iii)  At  points  in  space  to  which 
human  access  is  possible  for  a  given 
product  configuration  pursuant  to  re¬ 
quirements  of  this  section  (if  normal 
operation  may  include  removal  of  por¬ 
tions  of  the  protective  housing  and 
defeat  of  safety  interlocks,  measure¬ 
ments  shall  be  made  at  points  accessible 
in  that  product  configuration) . 

(iv)  With  the  measuring  instnunent 
detector  so  positioned  and  so  oriented 
with  respect  to  the  laser  product  as  to 
result  in  the  maximiun  detection  of  radi¬ 
ation  by  the  instrument. 

(v)  For  a  laser  product  other  than  a 
laser  system,  with  the  laser  coupled  to 
that  type  of  laser  energy  source  specified 
as  compatible  by  the  laser  manufacturer 
and  which  produces  the  maximiun  emis¬ 
sion  of  accessible  laser  radiation  from 
that  product. 

(2)  Measurement  accuracy  and  radia¬ 
tion  increase.  Compliance  with  the  re¬ 
quirements  of  this  section,  with  the  ex¬ 
ception  of  the  requirements  in  §  1040.11 
(a),  shall  be  determined  by  measure¬ 
ments  which  shall  have  a  cumulative  er¬ 
ror  due  to  all  sources  of  inaccuracy  not 
to  exceed  ±20  percent.  The  accessible 
emission  level  shaU  be  the  sum  of  the 
measured  quantity  of  radiation,  the 
cumulative  measurement  error,  and  the 
maximum  expected  increase  in  the 
measured  quantity  of  radiation  at  any 
time  after  manufacture. 

(3)  Measurement  parameters.  Acces¬ 
sible  emission  levels  of  laser  and  col¬ 
lateral  radiation  shall  be  based  upon  the 
following  measurements: 

(i)  The  radiant  power  (W)  or  radiant 
energy  (J)  detectable  within  a  circular 
aperture  stop  having  a  diameter  of  80 
millimeters. 

(ii)  The  irradiance  (W  cm-*)  or  radi¬ 
ant  exposure  (J  cm'*)  averaged  over  a 
circular  aperture  stop  having  a  diameter 
of  7  millimeters. 

(iii)  The  radiance  (W  cm**  sr  ’)  or  in¬ 
tegrated  radiance  (J  cm"*  sir*)  which  is 
equivalent  to  the  radiant  power  (W)  or 
radiant  energy  (J)  detectable  through  a 
circular  aperture  stop  having  a  diam¬ 
eter  of  7  millimeters  and  within  an  ef¬ 
fective  solid  angle  of  acceptance  of  10  * 
ST,  divided  by  that  solid  angle  (sr)  and 
by  the  area  of  the  aperture  stop  (cm*). 

(iv)  For  scanned  laser  radiation  only, 
the  radiant  power  or  radiant  energy 
detectable  within  a  stationary  circular 
aperture  stop  having  a  7  millimeter 
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diameter.  The  resulting  temporal  varia¬ 
tion  of  detected  radiation  shall  be 
considered  as  a  pulse  or  series  of  pulses, 
and  the  radiant  ^ergy  of  the  pulse  and 
average  radiant  power  shall  be  measured 
at  that  accessible  point  in  space  and 
time  which  results  in  the  maximum  de¬ 
tectable  within  such  an  aperture  stop 
unassisted  by  collecting  optics. 

(4)  Human  access.  A  laser  product 
shall  be  considered  to  permit  human 
access  at  a  particular  pc^t  to  laser  or 
collateral  ra^ticxi  in  excess  of  an  ac¬ 
cessible  emission  limit  if  such  radiation 
in  excess  of  the  limit  is  Incident  at  a 
point  that  can  be  reached  by  a  straight 
object  3.0  ±0.1  millimeters  in  diameter 
and  10.0  ±0.1  centimeters  in  useful 
length. 

(f)  Operational  requirements — (1) 
Protective  housing.  Each  laser  product, 
regardless  of  its  class,  shall  have  a  pro¬ 
tective  housing,  which,  when  in  place, 
prevents  human  access  during  normal 
operatimi  to: 

(1)  Laser  radiation  in  excess  of  the 
accessible  emission  limits  of  Class  I  at 
an  points  where  and  at  all  times  when 
hiunan  access  to  laser  radlatUm  exceed¬ 
ing  the  limits  of  Class  I  is  not  necessary 
fcH*  the  performance  erf  the  intended 
function  (s)  of  the  product. 

(ii)  Laser  radiation  in  excess  of  the 
accessible  emission  limits  of  Class  n  at 
aU  points  where  and  at  aU  times  when 
human  access  to  laser  radlatlcm  exceed¬ 
ing  the  limits  of  Class  n  is  not  necessary 
for  the  performance  of  the  Intended 
function  (s)  of  the  product. 

(ill)  Las^  radiatiem  in  excess  of  the 
accessible  emission  limits  Class  m 
at  all  points  where  and  at  all  times  when 
human  access  to  laser  radiation  exceed¬ 
ing  the  limits  of  Class  m  is  not  neces¬ 
sary  fm:  the  performance  of  the  Intended 
function  (s)  of  the  product. 

(iv)  Collateral  radiation  in  excess 
of  the  accessible  emission  limits  speci¬ 
fied  in  Table  m  of  this  subdivision 
at  all  points  where  and  at  all  times 
when  human  access  to  collateral  radia¬ 
tion  in  excess  of  those  limits  is  not 
necessary  for  the  performance  of  the 
Intended  fvmctlonCs)  of  the  product. 


Tablz  m 

Accessible  Emission  Limits  for  Collateral 
Badlatlon  frmn  Laser  Products. 

K.  Accessible  emission  limits  tar  c(^ateral 
radiation  having  wavelengths  greater  than 
260  nm  through  13000  nm  are  Identical  to 
the  accessible  emission  limits  of  Class  I  laser 
radiation  as  determined  from  Tables  I  and 
n  In  paragraph  (d)  of  this  section  for  the 
appropriate  wavelength  (s)  and  emission 
duratiem. 

B.  Accessible  emission  limit  toe  collateral 
radiation  within  the  x-ray  range  of  wave¬ 
lengths  Is  0.5  milliroentgens  In  an  hour,  av¬ 
eraged  over  an  area  of  10  square  centimeters 
with  no  dimension  greater  than  6 
centimeters. 


(2)  Safety  interlocks,  (i)  Each  laser 
product,  regardless  ot  its  class,  shall  be 
provided  with  a  safety  interlock  for  eiKh 
portion  at  the  pri^ective  housing  twitch 
is  designed  to  be  removed  or  dlsidaoed 


during  normal  operation,  os  mainte¬ 
nance,  if  such  removal  or  digdamnwit 
could  permit  human  access  to  laser  or 
collateral  radiation  in  excess  of  the  ac¬ 
cessible  emission  limits  of  Class  I  or 
Table  m  of  paragraph  (f)  (1)  (Iv)  of  this 
section.  Bach  such  safely  interlock,  un¬ 
less  defeated,  idiaJl: 

(a)  Prevent  human  access  to  laser  and 
collateral  radiation  in  excess  of  the  ac¬ 
cessible  emission  limits  of  Class  I  or 
Table  m  of  paragraph  (f)  (1)  (iv)  of  this 
section  upon  removal  or  displacement  of 
said  portion  of  the  protective  housing; 
and, 

(b)  Preclude  removal  or  displacement 
of  said  portion  of  the  protective  housing 
when  human  access  to  laser  and  collat¬ 
eral  radiation  in  excess  of  the  accessible 
emission  limits  of  Class  or  Table  m  of 
paragraph  (f)  (1)  (iv)  of  this  section 
would  not  be  so  prevented. 

(ii)  Laser  products  which  incorporate 
required  safety  interlocks  designed  to  al¬ 
low  safety  Interlock  defeat  shall  incor¬ 
porate  a  means  of  visible  or  audible  indi¬ 
cation  of  Interlock  defeat.  During 
interlock  defeat,  such  indication  shall 
be  visible  or  audible  when  the  laser  prod¬ 
uct  is  energized,  with  and  without  the 
associated  portion  of  the  protective  hous¬ 
ing  remov^  or  displaced. 

(ill)  Beplacemait  of  a  removed  or  dis¬ 
placed  portion  of  the  protective  housing 
shall  not  be  possible  while  required  safety 
interlocks  are  defeated. 

(3)  Remote  control  connector.  Each 
laser  system  classified  as  a  Class  in  or 
IV  laser  product  shall  incorporate  a 
readily  acces.slble  remote  ccmtrol  connec¬ 
tor  having  an  electrical  potential  differ¬ 
ence  on  the  remote  control  connector  no 
greater  than  130  root-mean-square  volts. 
When  the  terminals  of  the  connector  are 
not  electrically  joined,  hmnan  access  to 
all  laser  and  collateral  radiation  from  the 
laser  enroduct  in  excess  of  the  accessible 
emission  limits  of  Class  I  or  Table  m  of 
paragraph  (f)  (1)  (iv)  of  this  section  shall 
be  prevented. 

(4)  Key  control.  Each  laser  system 
classified  as  a  Class  m  or  IV  laser  prod¬ 
uct  shall  incorporate  a  key-actuated 
master  control.  The  key  shall  be  remov¬ 
able  and  the  laser  shall  not  be  operable 
when  the  key  is  removed. 

(5)  Emission  indicator.  Each  laser  sys¬ 
tem  classified  as  a  Class  n,  m,  or  IV  laser 
product  shall  provide  visual  or  audible 
indication  Immediately  before  and  dur¬ 
ing  the  rafission  of  accessible  laser  radia¬ 
tion  in  excess  of  the  limits  for  Class  L 
Any  visual  Indicator  shall  be  clearly  visi¬ 
ble  through  protective  ^ewear  designed 
specifically  for  the  wavelength  (s)  of  the 
emitted  laser  radiation.  If  the  laser  and 
laser  energy  source  are  housed  separate¬ 
ly  and  can  be  operated  at  a  separation 
distance  of  greater  than  two  meters,  both 
laser  and  laser  energy  source  shall  incor¬ 
porate  visual  or  audible  indicators  as  de¬ 
scribed.  The  visual  Indicators  shall  be 
positioned  so  that  viewing  does  not  re¬ 
quire  human  access  to  laser  radlatkm  in 
excess  of  the  accessible  emission  limits  of 
Class  I. 

(6)  Beam  attenuator.  Each  laser  sys¬ 
tem  classified  as  a  Class  n,  m,  or  IV  laser 


product  shall  be  provided  with  one  or 
nunre  pennanently  attached  mechanical 
means,  other  than  electrical  power  supply 
swltch(es)  or  the  key-actuated  master 
contred,  capable  of  preventing  human  ac¬ 
cess  to  all  laser  radiation  in  excess  of  the 
accessible  emission  limits  eff  Class  I. 

(7)  ocation  of  controls.  Each  C!lass  II, 
m,  or  IV  laser  product  shall  have  opera¬ 
tional  and  adjustment  controls  located 
so  that  human  access  to  laser  and  col¬ 
lateral  radiation  in  excess  of  the  acces¬ 
sible  emission  limits  of  Class  I  or  Table 
m  of  paragraph  (f)  (1)  (iv)  of  this  sec¬ 
tion  is  unnecessary  for  operation  or  ad¬ 
justment  of  controls. 

(8)  Viewing  optics.  All  viewing  optics, 
viewports,  and  display  screens  incorpo¬ 
rated  into  a  laser  product,  regardless  of 
its  class,  shall  attenuate  at  sdl  times  the 
accessible  levels  of  transmitted  laser  and 
collateral  radiation  to  less  than  the  ac¬ 
cessible  emission  limits  of  Class  I  and 
Table  in  of  paragrai^  (f)  (1)  (iv)  of  this 
section.  For  any  shutter  or  variable  at¬ 
tenuator  Incorporated  into  such  viewing 
optics,  viewports,  or  display  screens,  a 
means  shall  be  provided: 

(1)  To  prevent  human  access  to  laser 
and  collateral  radiation  in  excess  of  the 
accessible  emission  limits  of  Class  I  and 
Table  in  of  paragraph  (f)  (1)  (iv)  of  this 
section  whenever  the  shutter  is  opened 
or  the  attenuator  varied;  and, 

(ii)  To  preclude,  upon  failure  of  such 
means  as  required  in  paragraph  (f)  (8) 
(1)  of  this  section,  opening  the  shutter 
or  varying  the  attenuator  when  human 
access  is  possible  to  transmitted  laser  or 
collateral  radiation  in  excess  of  the  ac¬ 
cessible  emission  limits  of  Class  I  or 
Table  m  of  paragraph  (f)  (1)  (iv)  of  this 
section. 

(9)  Scanning  safeguard.  Laser  prod¬ 
ucts  which  emit  scanned  laser  radiation 
diall  not,  as  a  result  of  scan  faflure  or 
other  failiire  causing  a  change  in  either 
angular  velocity  or  amplitude,  permit 
human  access  to  laser  radiation  in  excess 
of  the  accessible  emission  limit(s)  appli¬ 
cable  to  the  scanned  laser  radiation  whoi 
the  product  is  functioning  as  intended. 

(g)  Labeling  requirements.  All  laser 
products  are  subject  to  the  requirements 
of  9§  1010.2  and  1010.3  of  this  cluster  in 
addition  to  the  requirements  stated  in 
subparagraphs  (2)  and  (3)  of  this  para¬ 
graph. 

(1)  Class  I  certification.  Each  Class  I 
laser  product  shall  have  affixed  a  certifi¬ 
cation  label  including  the  following 
wording:  “This  product  complies  with 
DHEW  radiation  fierformance  standards, 
21  CPR  Chapter  I,  Subchapter  J”. 

(2)  Class  II  certification  and  warning. 
Each  Class  n  laser  product  shall  have 
affixed  a  certification  label  bearing  the 
warning  logotype  A  (Figure  1)  and  in¬ 
cluding  the  following  wording; 

[Position  1  on  the  logotype] 

“LASEB  RADIATION— DO  NOT  STABS  INTO 
BBAM";  and, 

[Position  3  on  the  logotype] 

“This  laser  product  oompUee  with  DBOEW 
radiation  perfoemance  standards,  21  CRt 
CXiapter  I,  Subchapter  J,  for  a  (Ttose  n  laasr 
produef*. 
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(3)  Class  III  certification  and  warn¬ 
ing.  (1)  Each  laser  product  classified  in 
Class  in  solely  because  of  the  emission 
of  accessible  laser  radiation  in  the  wave> 
length  range  of  greater  than  400  nm 
through  700  nm,  with  an  irradiance  of 
less  than  or  equal  to  2.5  x  10"’  W  cm"’ 
and  with  neither  a  peak  nor  an  average 
radiant  power  in  excess  of  5.0  x  10"*  W, 
shall  have  affixed  a  certification  label 
bearing  the  warning  logotype  A  (Figure 
1)  of  paragraph  (g)  (2)  of  this  section 
and  including  the  following  wording: 

[Position  1  on  the  logotype] 

“LASER  RADIATION — DO  NOT  STARE 
INTO  BEAM  OB  VIEW  WITH  OPTICAL 
INSTRUMENTS”;  and, 

[Position  3  on  the  logotype] 

*Tbls  product  cconplies  with  DHEW  radia¬ 
tion  performance  standards,  21  CFR  Chapter 


I,  Subchapter  J,  tor  a  Class  III  laser  prod¬ 
uct”. 

(ii)  Each  Class  ni  laser  product  other 
than  those  described  in  subparagraph 
(3)  (i)  of  this  paragrsqih  shall  have  af¬ 
fixed  a  certification  label  bearing  the 
warning  logotype  B  (Figure  2)  and  in¬ 
cluding  the  following  wording: 

[Position  1  on  the  logotype] 

“LASER  RADIATION— AVOID  DIRECT 
EXPOSURE  TO  BEAM”:  and, 

(Position  3  on  the  logotype] 

“This  laser  product  complies  with  DHEW 
radiation  performance  standards,  21  CFR 


(4)  Class  IV  certification  and  warn¬ 
ing.  Each  Class  IV  laser  product  shall 
have  affixed  a  certification  label  bearing 
the  warning  logotype  B  (Figure  2)  of 
paragraph  (g)  (3)  of  this  section,  and 
including  the  following  wording: 

[Position  1  on  the  logotype] 

“LASER  RADIATION— AVOID  EYE  OR  SKIN 
EXPOSURE  TO  DIRECT  OR  SCATTERED 
RADIATION”:  and. 

[Position  3  on  the  logotype] 

“This  laser  product  complies  with  DHEW 
radiation  performance  standards,  21  CFR 
Chapter  I,  Subchi^ter  J,  for  a  Class  IV  laser 
product”. 

(5)  Aperture  label.  Each  laser  system 
classified  as  a  Class  n,  in,  or  IV  laser 
product,  except  medicsil  laser  products, 
shall  have  af^ed  a  label  (s)  bearing  the 
following  wording;  “AVOID  EXPO¬ 
SURE — Laser  radiation  is  emitted  from 
this  aperture”.  The  label  shall  be  located 
in  close  proximity  to  each  aperture 
through  which  accessible  laser  radiation 
is  emitted. 

(6)  Radiation  output  information. 
Each  Class  n,  m,  and  IV  laser  product 
shall  state,  at  position  2  on  the  required 
warning  logotype,  the  maximum  output 
of  laser  radiation,  the  pulse  duration 
when  appropriate,  and  the  laser  medium 
or  emitted  wavelength (s). 

(7)  Protective  housing  labels.  Each 
non-interlocked  or  defeatably  inter¬ 
locked  portion  of  the  protective  housing 
which  is  designed  to  be  displaced  or  re¬ 
moved  during  normal  operation,  main¬ 
tenance  or  servicing,  and  which  thereby 
would  permit  hmnan  access  to  laser  or 
collateral  radiation,  shall  bear  labels  as 
follows: 

(i)  For  laser  radiation  in  excess  of  the 
accessible  emission  limits  of  Class  I  but 
not  in  excess  of  the  accessible  emission 
limits  of  Class  n,  the  wording:  “CAU¬ 
TION — ^Laser  radiation  when  opened. 
DO  NOT  STARE  INTO  BEAM”. 

(il)  For  laser  radiation  in  excess  of  the 
accessible  emission  limits  of  Class  I  or 
Class  n  as  applicable,  but  not  in  excess  of 
the  accessible  emission  limits  of  Class 
in,  wording:  “DANGER — ^Laser  radia¬ 
tion  when  opened.  AVOID  EXPOSURE”. 

(iii)  For  laser  radiation  in  excess  of 
the  accessible  emission  limits  of  Class  III 
the  wording:  “DANGER — Laser  radia¬ 
tion  when  opened.  AVOID  EYE  OR 
SKIN  EXPOSURE  TO  DIRECT  OR 
SCATTERED  RADIATION”. 

(iv)  For  collateral  radiation  in  excess 
of  the  accessible  emission  limits  in  Table 
ni  of  paragraph  (f)(1)  (iv)  of  this 
section: 

(a)  If  the  limits  in  Table  m.  Item  A 
of  paragraph  (f)(1)  (iv)  of  this  section 
are  exceeded,  the  wording:  “CAUTION — 
Hazardous  ^ectromagnetic  Radiation”; 
and, 

(b)  If  the  limit  in  Table  m.  Item  B  of 
paragraph  (f )  (1)  (iv)  of  this  section  is 
exceeded,  the  wording:  “CAUTION — 
Hazardous  X-ray  Radiation”. 

(8)  Warning  for  invisible  radiation.  On 
the  labels  specified  in  paragraph  (f)  of 
this  section,  if  the  wavelength  (s)  of  the 
laser  radiation  referred  to  in  the  appli¬ 
cable  subparagraph  is: 

(i)  Outside  the  range  of  greater  than 
400  nm  through  700  nm,  the  word  “In- 


Chapter  I,  Subchapter  J,  for  a  Class  III  laser 
product”. 


WARNING  LOGOTYPE  B 
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visible”  shall  immediately  precede  the 
words  “laser  radiation”;  or, 

(ii)  Both  inside  and  outside  the  range 
of  greater  than  400  lun  through  700  nm. 
the  words  “visible  and  Invisible”  shall 
immediately  precede  the  words  “laser 
radiation”. 

(9)  Positioning  of  labels.  All  labels 
affixed  to  a  laser  product  shall  be  posi¬ 
tioned  so  as  to  preclude,  during  reading, 
human  access  to  laser  and  collateral 
radiation  in  excess  of  the  accessible  emis¬ 
sion  limits  of  Class  I  or  Table  in  of  par¬ 
agraph  (f)  (1)  (iv)  of  this  section. 

(10)  Label  specifications.  Labels  re¬ 
quired  by  this  paragraph  shall  be  clearly 
visible,  legible,  and  permanently  affixed 
to  the  laser  product.  However,  if  the 
largest  surface  area  of  the  product  is  less 
than  25  square  centimeters,  the  appro¬ 
priate  labels  may  be  clearly  imprinted 
on  the  innermost  container  or  packag¬ 
ing  in  which  the  laser  product  is  supplied 
to  the  purchaser. 

(h)  Informational  requirements — (1) 
User  information.  Manufacturers  of  laser 
products  shall  provide  or  cause  to  be  pro¬ 
vided  wdth  each  laser  product: 

(1)  Adequate  instructions  for  proper 
assembly  and  safe  use  including  clear 
warnings  of  precautions  to  avoid  possible 
exposure  to  laser  and  collateral  radiation 
In  excess  of  the  accessible  emission  limits 
In  Table  I  of  paragraph  (d)  of  this  sec¬ 
tion  and  Table  m  of  paragraph  (f)  (1) 
(iv)  of  this  section,  and  a  schedule  of 
maintenance  necessary  to  keep  the  prod¬ 
uct  in  compliance  with  this  section. 

(11)  A  statement  of  maximum  output 
and  pulse  duration(s)  including  the  ac- 
ciuracy  and  method  of  measurement  of 
these  parameters  (duration  of  pulses  re¬ 
sulting  from  rmintentional  mode-locking 
need  not  be  specified;  however,  those 
conditions  associated  with  the  product 
known  to  result  in  imintentional  mode¬ 
locking  shall  be  specified) . 

(iii)  Legible  reproductions  (color  op¬ 
tional)  of  all  labels  and  hazard  warnings 
required  to  be  affixed  to  the  laser  prod¬ 
ucts,  Including  the  information  required 
for  positions  1.  2,  or  3  of  the  applicable 
logotype  (Figure  1  or  2)  under  para¬ 
graph  (g)  (2)  and  (3)  of  this  secticm. 

(iv)  A  listing  of  controls,  adjustments 
and  operational  procedxires  for  normal 
operation  or  maintenance,  including  the 
warning  “Caution — use  of  controls  or  ad¬ 
justments  or  performance  of  operational 
procedures  other  than  those  specified 
herein  may  result  in  exposure  to  more 
hazardous  radiation.”  (For  CHass  I  laser 
products,  the  word  “more”  may  be 
omitted  from  the  required  warning  state¬ 
ment.) 

(V)  In  the  case  of  laser  products  other 
than  laser  systems,  a  statement  of  the 


compatibility  requirements  for  a  laser 
energy  source  that  will  assure  compliance 
of  the  laser  product  with  this  section. 

(2)  Purchasing  and  servicing  informa¬ 
tion.  Manufactiurers  of  laser  products 
shall  provide  or  cause  to  be  provided: 

(i)  In  all  catalogs,  specification  sheets 
and  descriptive  brochures  pertaining  to 
each  laser  product,  a  legible  reproduction 
(color  optional)  of  the  warning  logotype 
required  to  be  affixed  to  that  product,  in¬ 
cluding  the  information  required  for 
positions  1,  2,  and  3  of  the  applicable 
logotype  (Figure  1  or  2)  under  para¬ 
graph  (g)  (2)  and  (3)  of  this  section. 

(li)  To  servicing  dealers  and  distribu¬ 
tors,  and  to  others  upon  request  at  a  cost 
not  to  exceed  the  cost  of  preparation  and 
distribution,  adequate  instructions  for 
service  adjustments  and  service  proce¬ 
dures  for  each  laser  product  model  in¬ 
cluding  clear  warnings  or  precautions  to 
be  taken  to  avoid  possible  exposure  to 
radiation  and  a  schedule  of  maintenance 
necessary  to  keep  the  product  in  compli¬ 
ance  with  this  section. 

(iii)  In  all  service  instructions  a  listing 
of  controls  and  procedures  which  can  in¬ 
crease  accessible  emission  levels  of  radia¬ 
tion,  and  a  clear  description  of  the  loca¬ 
tion  of  displaceable  portions  of  the  pro¬ 
tective  housing  which  could  allow  access 
by  personnel  to  laser  and  collateral  radi¬ 
ation  in  excess  of  the  accessible  emis¬ 
sion  limits  in  Table  I  of  paragraph  (d) 
of  this  section  or  Table  m  of  paragraph 
(f)(1)  (iv)  of  this  section.  The  instruc¬ 
tions  shall  include  protective  procedures 
for  service  personnel,  and  legible  r^ro- 
ductlons  (color  optional)  of  required 
labels  and  hazard  warnings. 

(i)  Modification  of  a  certified  product. 
The  modification  of  a  laser  product, 
previously  certified  pursuant  to  §  1010.2, 
by  any  person  engaged 'in  the  business 
of  manufacturing,  assembling  or  modi¬ 
fying  laser  products  shall  be  construed 
as  manufacturing  imder  the  act  if  the 
modification  affects  any  aspect  of  the 
product’s  performance  for  which  this 
section  has  an  applicable  requirement. 
The  manufacturer  who  performs  such 
modiflcaticm  shall  recertify  and  re¬ 
identify  the  product  in  accordance  with 
the  provisions  of  |§  1010.2  and  1010.3. 

§  1040.11  Special  use-group  require¬ 
ments. 

(a)  Medical  laser  products.  Each 
medical  laser  product  shall  comply  with 
all  of  the  applicable  requirements  for 
laser  products  of  its  class.  In  addition, 
for  that  laser  radiation  intended  for  ir¬ 
radiation  of  the  human  body,  the  prod¬ 
uct  shall: 


(1)  On  Class  HI  or  IV  products,  in¬ 
corporate  a  means  for  the  measurement 
of  the  level  of  such  laser  radiation  with 
an  error  in  measurement  of  no  more 
than  ±10  percent  (indication  of  the 
measurement  shall  be  International 
System  Units) . 

(2)  On  Class  IH  or  IV  products,  in¬ 
corporate  a  means  for  a^usting  the 
emission  of  the  laser  radiation  to  at 
least  one  predetermined  value  in  the 
approximate  middle  of  the  normal 
operational  range,  with  an  error  of 
no  more  than  ±15  percent  of  that  value. 

(3)  Have  specified  by  the  manufac¬ 
turer  a  procedure  and  schedule  for  cali¬ 
bration  of  the  measurement  system 
and  predetermined  value  as  prescribed 
in  paragraph  (a)  (1)  and  (2)  of  this 
section,  respectively. 

(b)  Surveying,  leveling,  and  align¬ 
ment  laser  products.  Each  surveying, 
leveling,  or  alignment  laser  product 
shall  comply  with  all  of  the  applicable 
requirements  for  a  Class  I,  Class  H,  or 
Class  HI  laser  product  and,  in  addition: 

(1)  Shall  not  permit  human  access 
to  laser  radiation  in  excess  of  the 
accessiUe  emission  limits  of  Class  I  for 
any  emission  duration  outside  the  wave¬ 
length  range  of  greater  than  400  nm 
through  700  nm. 

(2)  For  Class  HI  laser  products, 
shall  not  permit  human  access  to  laser 
radiation  in  the  wavelength  range  of 
greater  than  400  nm  through  700  nm, 
which  exceeds  any  of  the  following: 

(i)  An  irradiance  of  2.5  x  10"*  W  cm"*. 

(ii)  A  peak  radiant  power  of  5  x  10"*  W. 

(iii)  An  average  radiant  power  of 
5  X  10"*  W. 

(c)  Demonstration  looser  products. 
Each  demonstration  laser  product  shall 
comply  with  all  of  the  applicable  re¬ 
quirements  for  a  Class  I  or  Class  H 
laser  product  and  shall  not  permit 
human  access  to  laser  radiation  in  ex¬ 
cess  of  the  accessible  emission  limits  of 
Class  I  and  Class  H  as  appropriate. 

Interested  persons  may,  on  or  before 
February  8,  1973,  file  with  the  Hearing 
Clerk,  Food  and  Drug  Administration, 
Room  6-86,  5600  Fishers  Lane,  Rock¬ 
ville,  MD  20852,  written  comments 
(preferably  in  quintuplicate)  regarding 
this  propc^al.  Comments  may  be  accom¬ 
panied  by  a  memorandiun  or  brief  in 
support  thereof.  Received  comments  may 
be  seen  in  the  above  office  during  work¬ 
ing  hours,  Monday  through  Friday. 

(Sec.  368,  82  Stat.  1177-1179;  42  Uj3.C.  263f.) 

Dated:  November  27, 1973. 

A.  M.  Schmidt, 

Commissioner  of  Food  and  Drugs. 

[FR  Doc.73-25614  Plied  12-7-73;8:46  am] 
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